The paper describes the FASIT standard for reliability data collection, and reliability indices calculation and reporting. Such standards are necessary as a basis in quality of supply regulation, particularly for the documentation of existing levels of reliability of supply, and for providing input data to the value-based reliability planning. The structure and specification of FASIT is thoroughly described in the paper.
INTRODUCTION
Balancing cost-effectiveness and quality of supply is one of the most important and challenging tasks for network companies in the deregulated environment. There is a trend that transmission and distribution systems are subjected to performance-based economic regulation, giving incentives for cost reductions and a risk for deteriorating the quality over time. To counteract such possible consequences the economic regulation is gradually extended and complemented by some kind of quality regulation. Different mechanisms are being used, discussed in e.g. [1, 2] . Examples are yardstick competition, performance standards and economic penalties. The regulatory mechanisms in use typically cover the reliability of supply characterised by number and duration of interruptions. An example is the Norwegian quality of supply regulation [3, 4] .
Quality of supply regulation including documentation and penalty schemes calls for standardised systems for collection, calculation and reporting of interruption data. To meet the quality requirements in Norway a concept for national collection and reporting of component fault and delivery point interruption data was developed in the 1990's. This concept is denoted FASIT (Fault And Supply Interruption information Tool) and has been in use by the Norwegian network companies since 1995 [5] [6] [7] . After gaining experience for three years (primarily in the MV network) the system went through a major revision in 1998, and has over the years been revised regularly to satisfy new requirements from the regulator. The version presented in this paper has become a national standard for collection, calculation and reporting of reliability data for all voltage levels above 1 kV, regulated through the Norwegian quality of supply regulation [3] . The standard is in use by all network companies (about 150) including the transmission system operator. FASIT is based on international terms and standards, e.g. IEEE Std. 859 -1987.
FASIT REQUIREMENT SPECIFICATION

Overview of the FASIT system
An overview of the FASIT system is given in Figure 1 . FASIT consists of basic requirements, guidelines for data collection (including examples), and reporting schemes divided in three voltage levels: < 1 kV, 1-22 kV and > 33 kV. In addition there is a requirement specification for the software. At present there are six FASIT software vendors.
While the FASIT specification 1 is a public access report, the vendors are authorised to implement the FASIT tool as a module in their own software by paying an annual license fee. FASIT is typically implemented as a module in the network information system (NIS). 
Data classes in FASIT
The main data classes in FASIT are:  Information about the event (date, type etc.)  Description of the fault (component, cause etc.)  Consequences (affected delivery points, ENS etc.)
All information about interruptions is linked to the affected delivery points, while information about faults is linked to the faulty components. An overview of the data categories is given in Table 1 . The table gives a compact description of the content of the FASIT schemes, showing the information collected about the event, the consequences and the fault.
In order to generate useful reports and statistics there are logic connections in the database between the FASIT report, the faulty equipment and the affected delivery points. This is illustrated in Figure 2 .
Figure 2 Linking component faults and DP data
Input data to the FASIT registration
For the purpose of determining the consequences of an outage FASIT needs information about the affected customers. The customer information consists of the following data categories:  Customer identity and location  Type of customer (NACE-code [10] etc.)  Connection (location etc.)  Load (consumption, load profile, tariff) A standardised format is prepared for transferring these data from Customer Information Systems (CIS) to FASIT. This standard ensures that any combination of FASIT software and CIS is possible for data exchange.
To identify which parts of the network are affected by switching operations, FASIT needs updated information about the network topology, breaker positions and customer locations, at the time of occurrence of the outage.
Knowledge about type of the faulty component and some details about the specific component is important information for the registration of component faults. This information is typically obtained from the NIS database.
Calculation of outage consequences
The consequences of the outage are presented in terms of interruption duration, interrupted power, ENS and interruption cost. The standardised method for calculation of ENS is based on the expected load curve in the interruption time period [11] . Hence, expected ENS for customer category K connected to the delivery point (DP) is determined according to (1) for an interruption lasting from T1 to T2. For this purpose the customer and topology information described above should be available.
where n = number of intervals (hours) included in the outage P DP,K,h = average load for customer category K at the delivery point DP in any hour h [kWh/h] The following data is needed for the calculation of ENS:  Breaker operations during the event (see Table 1 The procedure for using load profiles to estimate hourly loads for a given customer category for a given temperature is described in detail in [11] . The cost of an interruption (C j ) at any time j for customer category K connected to the delivery point (DP) is calculated according to (2) [13] : The interruption cost is calculated as a function of the duration and time of occurrence of the interruption as shown in (2) . The latter aspect is handled using correction factors. Cost rates (c K,ref (r)) and correction factors are given for six customer categories [13] . The interruption cost is calculated for notified and non-notified interruptions separately.
Software certification
The software is undergoing continuous development and quality assurance. Since reliability data collection and reporting is an important part of the network company regulation the development and sale of the software is subjected to a license agreement. Every time a new version of the specification is released the software has to pass a certification test. For these purposes a test network is developed, shown in Figure 3 .
The necessary data described in the previous sections are represented in the test network as well as the interfaces between different utilities, marked with the letters A to E in the figure. In addition, the test consists of a number of events that should be registered in the FASIT tool. 
REPORTS GENERATED BY FASIT
According to the quality of supply regulations it is mandatory for the network companies to deliver annual interruption reports to the energy regulator (Norwegian Water Resources and Energy Directorate) and fault reports to the transmission system operator (Statnett). These reports constitute the basis for providing annual statistics.
The interruption report consists of delivery point interruption data. In addition the following indices are calculated and reported: SAIFI, CAIFI, SAIDI, CTAIDI, and CAIDI. For each fault in the network a fault report should be registered in FASIT. Information is collected for each individual fault, e.g. if there are two faults involved in one event, both faults are reported individually. An example of information that can be provided is given in Figure 4 , 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 Year There have been different systems in use before FASIT became the standard for all voltage levels in 2000. The study published in [12] revealed that as a consequence of quality of supply regulations, standardisation and competence building the quality and extent of fault analysis and reporting has been considerably improved in Norway over the studied time period 1989 -2005. A growing interest from regulators around the world towards regulating quality of supply increases the need for harmonised and standardised statistics to perform benchmarking and to monitor trends. In the Nordic countries there has been a cooperation on the transmission level for many years to standardise fault statistics and there is work going on to standardise the collection and reporting on the distribution level as well [8, 9] . This is an important basis for the future development of FASIT.
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